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A detailed understanding of microstructure evolution in solidifying samples is essentiell for the
control of functional materials’ properties. A great challenge doing simulation based research in
this field is to bridge the great difference of relevant length scales influencing the solidification
process. It is essentially the evolution of the single microstructure, which determines the meso-
scopic properties as grain sizes and magnetic cluster sizes of the final solidified sample being at
the same time influenced by macroscopic transport fields five orders of magnitude larger. In this
context microstructure simulations as well as coupled micro-maro-simulations have contributed
essentially to the field. On the one hand they have provided a detailed understanding of the nonlin-
ear dynamics of solidification at the microscale. On the other hand they have allowed us to derive
improved empiric laws for fully macroscopic large scale simulations. Great advances have hereby
been accomplished in the field of dendritic and eutectic solidfication. In contrast to these inves-
tigations this article will focus on the still less understood microstructure dynamics of peritectic
solidfication and demonstrate the influence of convection on this microstructure transition.
